The approximate occurrence of agranulocytosis from methimazole, an antithyroid drug, is 1 in 500 as a maximal figure [1] . Apparently, methimazole-induced aplastic anemia (AA) is a rare condition, since information concerning this association has been provided mainly through isolated case reports [2, 3] . In vitro colony-forming assays have provided evidence favoring a humoral, and most probably autoimmune mechanism, rather than a direct toxic effect of methimazole on abnormally sensitive cells as the cause of bone marrow (BM) aplasia [2, 4] . Hence, glucocorticosteroid administration has been the therapeutic approach in antithyroid druginduced AA. However, their use in severely neutropenic patients is often hampered due to bacterial or fungal infections. rHu GM-CSF has been shown to increase neutrophil counts in neutropenic patients with idiopathic AA [5] or AA secondary to accidental heavy irradiation (60Co) [6] , and in druginduced agranulocytosis [7, 8] .
This report presents data showing complete, although transient, recovery of granulomonopoiesis with rHu GM-CSF and sustained restoration of BM function soon after glucocorticosteroid treatment in a patient with Graves' disease who developed severe AA secondary to methimazole ingestion.
Case Report Θ rHu GM-CSF □ Glucocorticosteroids 6 4 H 2-A 17-year-old female who had been treated with methimazole (45 mg/day for 5 weeks) due to Graves' disease was admitted with a sore throat, dysphagia, myalgia, arthralgia, and dysuria. Physical examination revealed: fever (39.2°C), tachycardia and functional holosystolic grade II murmur, enlarged and painful thyroid, generalized rash, and oral thrush. Her peripheral blood values were: Hb 12.4 g/dl, 0.16% re-ticulocytes (corrected for PCV), neutrophils 0×109/1, monocytes 0.10x1071, lymphocytes 1.1×109/1, and platelets 233x1071. The BM was hypocellular (cellularity < 25%) with scanty megakaryocytes, 13% late erythroblasts, 79% lymphocytes, 3% lymphoblasts, 2% plasma cells, and 3% granulocytes. The diagnosis of severe AA was based on peripheral blood and BM data (neutrophils < 0.5 × 109/1, re-ticulocytes < 1% and BM cellularity < 30%) [9] . Because of septice-mia and urinary sepsis no glucocorticosteroids were given and the patient was treated with antibiotics. The patient's clinical status remained stable but the platelet count started to decline ( fig. 1 ). With the patient's informed consent and after approval of the local Ethic Committee, rHu GM-CSF (Scheramex, SA. de C.V., Mexico) was given intravenously in a 2-hour infusion at a daily dose of 10 µg/kg. Moderate anorexia, chills, and fatigue, as well as severe bone pain were noticed and interpreted as side effects of the rHu GM-CSF treatment. At day 4, a second bone biopsy was performed, since both the Hb and platelet values continued to decrease, the neutrophil count remained low and mucocutaneous bleedings appeared, requiring platelet transfusion. Although the BM examination still showed decreased cellularity ( < 30%), incipient signs of haematopoietic recovery were observed, such as the presence of proeryth-roblasts, increase in erythroblasts, megakaryocytes, and granulocyte precursors. Based on these findings the dose of rHu GM-CSF was increased to 12.5 µg/kg and at day 10 the neutrophil and monocyte counts rose to 1.65 × 109/1 and 0.41 × 109/1, respectively. However, the patient was still dependent on erythrocyte and platelet transfusions. rHu GM-CSF was stopped, according to the protocol, and 2 days later, the neutrophil count dropped to 0.41 × 109/1. rHu GM-CSF was resumed for 2 days (12.5 µg/kg) along with glucocorticosteroids (meth-ylprednisolone 2 g daily on days 12-14 and 1.5 g on day 15; prednisone, 75 mg daily, was tapered off during a 3-week period). With this combined therapeutic approach the neutrophil count returned to normal and remained stable. Both the Hb and platelet values gradually improved. Two years after the patient's discharge her clinical condition and peripheral blood picture remain normal. Discussion Drug-induced agranulocytosis has been reported to be associated with a mortality in excess of 20%. In about 68% of the patients, the BM shows hypoplasia. The recovery of the peripheral neutrophil count starts in 4-7 days if the BM is normocellular, but takes 7-56 days (mean 14 days) if the BM is hypoplastic [8] . Thus every therapeutic approach to restore BM function to reduce the period of pancytopenia, particularly neutropenia, must be attempted. BM transplantation, a first-line strategy in severe idio-pathic AA, is not the procedure of choice in drug-induced AA due to the frequent spontaneous recovery observed in these patients following drug withdrawal. Glucocortico-steroid therapy in immune-mediated haematopoietic suppression is rational, however, its use in severely neutro-penic and infected patients is hazardous. Because initial data in phase I and II studies with rHu GM-CSF in neutropenic patients were found to be encouraging [5] [6] [7] [8] , we decided to treat our patient aiming at either to overcome possible immune-mediated haematopoietic suppression or to enhance neutrophil functions [10] . Recovery of neutrophil and monocyte counts occurred 10 days after starting rHu GM-CSF. In our patient, 149 CD4 (OKT4) 48%; CD8 (OKT8) 2%; CD2 (OKT11) 2%; CD7 (Leu9) 4%; CD5 (Tl) 9%; CD1 (OKT6) 0%; OKT9 0%; CD38 (OKT10) 18%; Kappa 4%; Lambda 3%; Smig 33%; CD20 (Bl) 1%; CD19 (B4) 5%; CD10 (J5) 0%; Cµ 0%; CD13 (My7) 0%; CD14 (My4) 5%; CD33 (My9) 3%, and OKIa-1 (HLA-DR) 75%. The significant findings were CD4 48%; Smig 33% and la 75%, and negative myeloid and monocytic markers. Discussion la and Smig are known to occur on monoblasts [10, 11] . Policlonal Smig positivity without a light chain preponderance in acute monoblastic leukaemia is mostly ascribed to exogenous binding of immunoglobulin to the Fc receptor and does not necessarily denote B-lymphocyte differentiation [12] . The policlonal Smig positivity in this case, supported by the erythrophagocytosis observed, implies the presence of the Fc receptor. The CD4 antigen is expressed on both mature peripheral blood monocytes as well as on immature monoblasts [1] . Since little is known about the appearance and disappearance of surface markers during the ontology of early progenitors, it is of note that CD4 is expressed without the expression of myeloid and monocytic lineage-specific markers on the blasts in our patient. Studies of the expression of CD4 in acute monoblastic leukaemia and in leu-kaemic cell lines [3, 4] do not clarify the chronological relationship of CD4 and monocytic lineage-specific markers during monocyte differentation. Whether CD4 precedes the myeloid and monocytic markers in this case could not be determined but should be considered. The expression of T-cell antigens in the absence of early myeloid and monocytic markers may lead to confusion in the classification of morphological or cytochem-ically indefinite cases, and it is therefore worthwhile to be aware of this occurrence. Our patient had no particularly distinguishing features in his history or clinical findings. Since it is well known that M5 has a worse prognosis than other subtypes of acute myeloid leukaemia [13] , investigation into the role of the CD4 receptor in prognosis could be of importance. A recent study [2] showed that the CD4-positive monocyte subset has increased antigen presentation, but also increased tumor necrosis factor production. Both factors could influence prognosis. The extent of the clinical and biological implications of CD4+, CD33-, CD13-, CD14-acute monoblastic leukaemia can only be elucidated by studying a series of patients with this marker profile altough this may be difficult due to the small number of cases reported.
